We establish a connection between the concept of distinguishability of quantum states and the concept of continuity in geometric symmetry. For this purpose, we employ the continuous symmetry measure and the nuclear wave functions of a molecule, and evaluate the physical effects of deviation from geometric symmetry. We apply this tool in presenting a unified approach to assigning symmetry numbers to rigid and nonrigid molecules, and readdress, as a specific example, the evaluation of the temperature dependence of the entropy of cyclobutane and cyclohexane. We believe we show that the concept of continuity in geometric symmetry provides a more natural and practical approach to the inherent link between symmetry and entropy, compared with the classical approach.
I. INTRODUCTION
The introduction of the continuous symmetry measure ͑CSM͒ 1 was motivated by the intuitive assumption that discrete geometric symmetry is treatable as a continuous structural property. It was postulated that for a ͑nonsymmetric͒ molecule ͑or any physical structure for that matter͒, the degree of its deviation from being invariant under any symmetry point group action can be measured, and that this measure is relevant to some physical properties of this structure. In other words, it has been proposed that given a certain molecule and a symmetry group G it is possible to evaluate quantitatively "how far" that molecule is from being G symmetric. In practice this measure is a function of the distance ͑in the configuration space͒ between a shape representation of the molecule and the closest shape which is fully symmetric with respect to G. It is a special distance function in that this target shape is not known a priori. [1] [2] [3] [4] [5] Formally, given a shape comprising n points with coor-
n and a symmetry group, G the measure of symmetry content of the shape with respect to G, S͑G͒, is defined as
where
n are the vertices of the closest G-symmetric shape. D is the root-mean-square of the distances of ͕P i ͖ i=1 n from the center of mass of the shape and is introduced into the definition as a normalizing factor. The bounds are 0 ഛ S͑G͒ ഛ 1, so that if a structure has the desired G symmetry, S͑G͒ = 0 and the symmetry measure increases as it departs from G symmetry, reaching a maximal value when it is completely asymmetric with respect to G. ͓This maximal value is not necessarily 1; the maximal value of 1 is obtained if, e.g., one wishes to find the degree of pentagonality of a hexagon.
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Since this type of problems is rather rare in the physical sciences, and since in practice problems of near symmetry are much more common and relevant, we shall remain in the domain of low values of S͑G͒; for that reason, earlier reported S͑G͒ values were expanded by a factor of 100.͔ All S͑G͒ values, regardless of G or of the structure, are on the same scale and therefore comparable. For instance, one can compare the degree of perfect octahedricity ͑O h -ness͒ and the degree of D 3h -ness of a given hexacoordinated complex or of various complexes. The main computational problem has been to find ͕P i ͖ i=1 n , namely, the nearest structure that has the desired symmetry. Several methods, both general and problem specific, have been constructed towards this goal, and are described elsewhere. 1, 3, 6 An important feature of the measure is its globality which has led to plethora of applications on two levels. The first one is purely geometric. Here we developed solutions for specific problems such as the measurement of the symmetry content of distorted classical Platonic polyhedra, 6 the assessment of the symmetry content of objects which contains an element of randomness in their construction, 7 and more. The second level concentrated on the identification of correlations between physical observables and the degree of symmetry or chirality. Of relevance to this report is the correlation with rotational entropies ͑through continuous symmetry numbers͒.
8 However, while empirical correlations between various observables and the CSM have been established, the inherent link between the concept of continuity in geometric symmetry and gradual changes in such observables is yet to be established. That such an inherent link must exist is evident from the very existence of the many correlations that have been recognized. The understanding of this inherent link is the prime goal of this work.
To approach this goal we shall focus not on the Cartesian coordinates of the vertices of molecules ͑which has been the practice so far͒ but, in a semiclassical way, on the nuclear
